WO 2005/039247 



1 



PCT/JP2004/015555 



5 &m&m 

10 ty^^/^;v(OT> «EL^^M^v^)f-M1-5o 

15 i t^-r-fc o (c N 3t0j§^& i _h^, mm<Dmmmm 2 £ , ;r#g$&fBJf 3t.m 
mmmm 2 bmm £ titc jetl&aji 3 0 /lEdFLfii^ji 3 1 /^%m 32/ 

25 «\ 3§ftJlK^5«#<Z>&A3»£it5#>x ^ftS^Sa^fcS^teJt^T, 



WO 2005/039247 



2 



PCT/JP2004/015555 



$k 2 0M) O 

20 [^ifcifc 1 ] ^i20 0 0-15 0l5 2f» 
[WF:£ifc2] #M?U-8 7 0 6 2f^i, 

25 ttO^V^aEL^^^Srfi#-rSC:^^j^ UT^tf fctbS. 



WO 2005/039247 



3 



PCT/JP2004/015555 



fcox, Mi5^ati®i¥«, mi&mit^m^u? hn^u->ty^ 
10 ma^Mm^gj 

20 ^-f-®t > fes 0 

25 /^atXS^^ft^^E L^^^<D^«— $Pilr^^^^i-|fP^2p®ia 



WO 2005/039247 



4 



PCT/JP2004/015555 



5 ^»f!BBIt?at)So 

ei 2 ~ in 4 m , #^«a^2iiiiii]ictti$ tittmm m h * z 
m i mm*. 3 6i^i nn^mm*. 3 2 n&ytm*, 3 7 mm 2 m^mm 
15 7jk-t 0 m 2<dx 0 \z.m&%inMmmm 3 6a &m 1 Mm 1 2 

El 4 © J; 5 ^ 3£3fcJ§ 3 2 RTfBittWom 2 mm 1 4 WMffl fci&fe&inmm 
20 i£JStfs&54&£-fc\ EI4 K:^Ufc»«ftl§© 5 *>> 

V\ £&©M*K;bfcoTJiMfc1-5fc, El 2 ~EI 4 Id^-f J; 5 WStWItnjffi 

25 ^i-^m^^lJicD^-r 5/7 0 ^gPGF^c:^c3V^T^i«^^-f fggj^Sxfc: 



WO 2005/039247 



5 



PCT/JP2004/015555 



20 ox% ffi*MK:fe**«tt«^tt*JB(^iry^*«*5GF)©«tfl: R_gap {cJ; 

25 ^l«#^Ji^^i-S-<^?f^m^^ljl3 8&tJ<3 9 tfSfctfcoa? 1 * 



WO 2005/039247 PCT/JP2004/015555 

6 

- h&fci p s_c« ^m^Lwm^m 3 8 39©^- p s_cti 1 & 

1 / P s_ctl= 1 / p s_ctl 1 + 1/ p s_ctl 2 5£( 1 ) 

ri <fc v\ Sfc, p s_ctl Up s_ctl 2 (D^fidS^t < 2 9 0iRfflOO 
JiO^fc V) % p s _ctl 1 > 1 0 0 • p s_ctl 2 -C*>5»-g*« % p s_ctl= p s_ctl 2 

R_gap= a ♦ ps_ctl ^C(2) 

(fc£U R^gap f±»»r*®*M© ! ¥-¥' y :^3te**&©iS8t*r* att^ts'^ 
R_gap Sr&H)[-t-5i^5l*s*>S(«34)o 

KmmznzAK mm<Dmmtt% < ##-r m 6 7 <t 5 

^om^f^^^x.^-^fcj; t)ff^tb5„ B16(A)(B) 
20 5 **^^©Ktb«^*fW^^*«^fW«i^(^m«Eiett) t H 7 - 

(A)(B)©J: 5*»«ffi*fW»^«m£EW«*r^^jBEJB«i)i3&s«>* 0 Aft: 
Win &m 6(B), El7(B)(^tJ:5^ J&St*— ^H:jcSDTSBSb««fBft, BBfb 

0 6(A), [El7(A)}^-rj; 5t-> ^lftm^> Ktt«JEfc—j£W</l'fc UfcgEf* 



WO 2005/039247 PCT/JP2004/015555 



^^mx&yt-tz xm<D s xtemm~rzmmm<n , mmmz.nmmx 
(l-l)g^®5*tt£g — 

L_ng^ f • L (0< f <1) 5£(3) 

(TcfcU L njE15teMn<Dt£\,^mm<Dn& : &, L_ng te^m^CTV^IIjfif 

25 i\ Pim^^Lfi^T^^tLSo 
L=a • I • t 5£(4) 



WO 2005/039247 



8 



PCT/JP2004/015555 



a * l_ng • t ^ a • f • I • t 
5 .'. I_ng^ f • I 5£(5) 

m^*«r IJeak £-T5£> l_leak= I -l_ng &<£>T\ 3*(5)^P>«^«JK*tt 
10 ljeak£(l - f ) • I 5£(6) 

j = i - f tj:<Dx\ mtimmAitnk.^:(D x 5 »c<ca 0 

IJeak^ j • I ^(7) 

15 *te5£(7)£^fcih&^fe<5o 

fc 5 KtetfZ mtim^M. IJeak tt N -^^M^i:^^ vZfjmM&'fr^X 

mm-rzmm<D±x&jr7vtmx, t^t<^s 0 -<z)B#, ijeak tnom 
&m<Dis— h^ P s_cti t&m&fe, nk^.(Dx 5 (u^So 

IJeak • R_gap=V_on_ng— V_off ^)(8) 
20 R_gap= a • p s_ctl 9 ) 

(fcfcU R^gap ttWi^i-smomSfM^^-YS'^JKlFIJOffiStS:, V_on_ng 

? *(Dfe&mmxtb%m&&7^*i/fcm<DmtiL)*, v_off fiiisitig 
ts®iot7ti©^ i i«it(f 1 b v fxvtetmmxfo 

25 5»^tt^3SE*7^HR©mfl:)Sr> /os_ctl ttHiMl^^^Lfclfi 



WO 2005/039247 PCT/JP2004/015555 

9 



IJeak #**tfS4r:*:# < te^fts *>ft&<DWHm£a<Of& 1 WSR&tiL V_on_ng 

5 ps_ctl=(V_on-V_off)/(IJeak • a) S(IO) 

(fcfcU V_on l4itHil^^t5ffiiWi-ytm©f 1 ITOIr^ tlf 
tt^i-„ ) 

5£(1 0)^f)^5<t9^ fflftmftE* IJeak tt-^^^fifeb^mffifHSISO 
v— hffitfCps.ctl *s*#V^3:^/h£ < fc* 0 o£ 19 „ IJeak as_LPS£ft5S§s 

10 P s_ctl teTPSIt£^3o tot, 5£(6) N 5£( 10 IJeak Os^HtoJi 

PS I Jeak_max * L ttffirtt & if <Z> *>— h ® #C p s_ctl OTPS p 

s_ctl_min ^ft5rtm?)o A^J-^s 5£( 7 1 0 ) «fc «9 , TPS 
p s_ctl_min te, 5 m^flMtSo 

ps_ctl_min=(V_on-V_off)/( j • I • a) 5£(1 1) 

15 iot, **M»!:J:S#»EL SKR*. -<^^ Ufc«flflN6Jl©->— 
#l p s_ctl L.X$:frtc p s_ctl_min £ 9 < -fS 0 

fc 0 ^»Jte*t«3, jO«tt0*U<»4O. 0 8&T SfcK:#£b<tt:0. 
20 0 5»T#Mf L-v^ k&frfr^tco r©j©fit^(U)*^, ^ffiitt 
fct?!f«2llO'>- b^^C p s_ctl OTPS p s_ctl_miri. Sri £„ 

25 Stfe^feO 2 5 6x6 4 Ky h^EL s<*fr<D, lOOcd/ 
m 2 X^^:$*> 1 0 0c d/m 2 fr b&*fc&k UT»t2 



WO 2005/039247 



10 



PCT/JP2004/015555 



&s ^<D&&%Ammx-zfzm&m^t>$>z>mmmffim%, 3%(j=o. 03) 
^mmm^tcmmmtAm^-r 0 m^mmms%(j =o. o 

5)T^t©A^, 3fti8%(j =0. 0 8)^^ 3S?^||£fM-r5 £ 
[^1] 





Mb 
fc 








A$: 


Aifc 


At& 


! #&^(%) 


(A) 


(A) 


f'J-^(%) 


l 


2 


2 


7. 7 


2 


0 


2 


7. 7 


3 


1 


3 


1 1 . 
5 


4 


5 


8 


3 0. 
8 


j 5 


6 


1 4 


5 3. 
8 


6 


9 


2 3 


8 8. 
5 


7 


1 


2 4 


9 2. 
3 


8 


2 


2 6 


10 0 



(1-2 mmmmmm tmm — 

15 ^/v^±<oai«®*^*)5i:, 5^®*IW©ff^|g*s®Stt$tLPS(fBlli#fto 



WO 2005/039247 PCT/JP2004/015S5S 

11 



L_ng(n)>L(n-1) ^(14) 
5 (fcfcU L(m)H:nE#^(ai*©*V^Sf5Jl©pafWI m tc*5ttS#fSSr, L_ng(m)te 

<D^mmzm*&mmzft?fcvx^zmmz&m-f-z>o mm^ti^, mmm 

10 L(m)= a • I (m) • t (m) ^(15) 

s£(i 4)^^(1 5)X 9> V&ttWbtiZo 
l_ng(n) • t (n)> I (n-1) ♦ t (n-1) S(16) 

15 mmzzzmMm* ijeak ^#bn,5 9 

l_ng(n)= I (n)-IJeak(n) ^(17) 

(fcrtfU l_leak(n)f±|©H n 9 y^M^IlT 

6)i5£(l 7)«t «9 > ikttmbtiZo 
20 l_leak(n) • t (n)< I (n) • t (n)- I (n-1) • t (n-1) ^(18) 
iot, ±X<DmmnX\ 5£(1 8)^fc«^^>§ 0 
*>SM*H:*3»tS»tLmaE* l_leak(n)te, ^(OMmt y^S*tt«r^b 
T^-T^M^O^T^^-^^^^ >&5 0 ^1<Z>R#> Ijeak 

ffrtt&JS o v— h jg^L P s_cti £ <£> w# tt x ikHxm £ tt 5 o 
25 l_leak(n) • R_gap=V_on_ng(n)-V_off ^(19) 
R_gap= a • ps_ctl ^(20) 



WO 2005/039247 PCT/JP2004/015555 

12 

(fcfcU R_gap nm&-rz>fa<Dm0jlb<Dm<Vl£tt. y_on_ng(n)l-i^r^m. 

^^©^SiiT'&si^t v_otf nmm-tzm 

vtmvmm * x p s_cti mmm ^^mmi^t^ ^mmm <d h wfc 

5£(1 9), 5£(2 0)^£>, frjZtmhft&o 
ps_ctl=(V_on_ng(n)-V_off)/(l_leak(n) • a) S(2 1) 

10 ^(2 1)^bfcWJ;5^ $mm?5iS* l_leak(n)f^^^bfcm^f^il 
<^-h^ps_ctl^:*#V^^/h£<fr;5o o^«9, \_\eakfc±mktj:Zm, 
ps_c\\ttTmm.*T&Z>o iot, ^(18), ^(2 1)^^ \_\eak(n)(Dffmm.(D 
±m l_leak_max ^*^&LfcmWfii£Jl<£> s_ctl OTPSp 

s.ctLmin, £$:#>5:: <b^-T?#-5 0 

15 #3§PJ!K:«3;5«SEL ^^*/Wi, U/b^^JiOv— 

ps_ctl ±IBOAP^^^^fe(9 ^^iiT^ ^^Pfm^^^J-a- j 
(Dim^m^^X p s_ctl_min <t <0 i>±% < 1"3 0 

20 ^m^JSS^^ct 9. ^L(m)f»^$^LSo 0!I;U*, m=0~(K-1) 
25 L(m) = m • L(K-1)/(K-1) 5t(2 2) 



WO 2005/039247 PCT/JP2004/0 15555 

13 



L(K-1)=a • I(K-1) • t(K-1) 5£(2 3) 

(fcfcb, I(K-1)»4«Plmli:*5rtS|iBfW»C K-1 ©pi*H:aEtt5««BS:. t(K-1) 

5 5£(2 2), ^(2 3)/i^> »C^»btL*. 

L(m)=m • a • I (K-1) • t(K-1)/(K-1) 5£(2 4) 

5)t^(2 4)<D^m^±^m^^t-f-^t, &&i>mt>ti&o 

I (m) • t (m)=m • I (K-1) • t (K-1)/(K-1) 5£( 2 5 ) 
5£(2 5)frb&.{l 8)(D^m^Hk^(D X 0 i^^tl^o 
10 I (n) • t(n)- I (n-1) • t(n-1) 

= n • I (K-1) - t(K-1)/(K-1)-(n-1) • I (K-1) • t(K-1)/(K-1) 
= I (K-1) • t (K-1)/(K-1) ^(2 6) 
£oT, 5t(l 8)te&5£<D«fc5l^£*t5 0 
l_leak(n) • t (n)< I (K-1) • t (K-1)/(K-1) 5£( 2 7) 
15 5£(2 1), i£(2 7)&ffi1t-f IJeak <D±M l_leak_max ^7^f&Ufc«f 
WlT&m <D h Wji p s_ctl ©TRR p s_ctl_min t „ #> S » 

20 (i & y</v*w&Mxffom^ — 

y^jv^mm^ ^/^^o«(B(=«ifc)«r— Slats ^v;*©S&(=ftife 

I (m)=l_const S;(2 8) 
(fcfc'U l_const tt— ^©Wft««KS:^i-o ) 
25 ^(2 5), S;(2 8)^b, 

t(m)=m • t(K-1)/(K-1) S(2 9) 



WO 2005/039247 



PCT/JP2004/015555 



^(2 7), ^(2 8), 55(2 9) J: 0, ikttmbnzo 
l_leak(n)<l_const/n s£(3 0) 
5£(3 0)^6> \Jeak(n)tf±V&bteZ<D\^ n o£ Y) n=K-1 <D$rX\ 

5 l_leak_max=l_leak(K-1)=l_const/ / (K-1) 5£(3 1) 
5£(2l) % 5£(2 8), ^(31)J;!) X &5£3S#k*L5o 
ps_ctl_min=(V_on_ng(K-1)-V_off) • (K-1 )/(l_const - a) 5£(3 2) 

V.on.ngfm^fjtte, Mtimffi-mfrbfrig. 5, o£9ps_ctl (:J;ot^5 
OT% 5£(3 2)^b ps_ctl_min Wl^5i^|St^^V\ U^b, «m 

V_on(m) > V_on_ng(m) ^(3 3) 

15 ti^ b y ^ x©^st ^tfcs^tt, M^^m(om 

^(3 2 )X* V_on_ng(m)tf>ft:fr 9 V_on(m) £ S3 < t % p s_ctl_min (Dffifi;*: 
£ < ft 6 > o £ t) , p s_ctl ©TR#*£ < ft <9 &#ttJB* b < ft -5 (DX\ Kk&,<D 

20 ps_ctl_min=(V_on(K-1)-V_off) • (K-1)/(l_const • a) S(3 4) 

-©^b ps_ctl_min ps_ctl (DlS^Lkici-tW^ f 

£ftV\, 

(1 b)^V^^i{.I^T^5#^ 

t (m)= t _const S(3 5) 



WO 2005/039247 PCT/JP2004/015555 

15 

(fcfcU t_const«— M<DmW}tirm&7*-i-o ) 

^(2 5), ^(3 5)^P>, JfcxfcaSfcfejfi/So 
I (m)=m • I (K-1)/(K-1) ^(3 6) 
5&(2 7). ^(3 5), ^(3 6)J;I9, W^^tl5 0 
5 l_leak(n)< I(K-1)/(K-1) ^(3 7) 

5£(2 1), 5£(3 7)£«9 N ^^s#btt5o 
(V_on_ng(n)-V_off)/(ps_ctl • a)< I (K-1)/(K-1) 5£(3 8) 

ps_ctl>(V_on_ng(n)-V_off) • (K-1)/(a • I (K-1)) S(3 9) 
5£(3 9)^jfcfci-5 5fc*fc*##JBUV\ o£9ps_ctl ©ffidSJftfe^ct < 
10 /«£< Tf*&e>&V , MBfi3\ V_on_ng(n)^^ft^: N o^«9n = k-1 <DH#-e N £©R# % 

p s_ctl_min=(V_on_ng( k -1)-V_off) • (K-1)/( a • I (K-1)) 5£( 4 0 ) 

Midi U7i© t S(4 0 )T V_on_ng(m)©<ft;b D (d V_on(m) i: *3 < £ , 

p s_ctl_min <Dm.&±% o|>), p s_ctl OTR^t < * 9 *#ttJfc 

15 L<ft5<DT\ 

ps_ctl_min=(V_on(K-1)-V_off) • (K-1)/( a • I (K-1)) S(4 1) 

i: LT p s_ctl_min £jfc#>, p s_ctl ©<6£ d <DmSt±fo-fti&, H L3fc*.fcV\, 

( 2 )mm<Dmm zmmzmm-en o m& — 

V_on_ng(m)=V_on(m) ^(50) 

25 — lis femjzmmx*^ mmizzoxmmm&mz-. : t<D&m*mt>#mx. 



WO 2005/039247 PCT/JP2004/015555 

16 

$f*L< tel/l O&LT, £ bi-£?£L< 1/1 0 O^Ti-WiSO^l* 

l_leak(n)=b • I (n) 5£(5 1) 
5 b©I^ 0f L<fil/10^ ^«L<ttl/10 

Ueak(n)=(V_on_ng(n)-V_ofO/(ps_ctl - a) S(5 2) 

^(5 0), 5£(5 1), 5£(5 2)£»9 N ^dSf#f>HSo 
b =(V_on(n)-V_off)/( I (n) • p s_ctl • a ) 5£( 5 3 ) 
10 £-C©ntCOVvT\ 5£(5 3)^b**5bOf^ 0*b< ttl/l OETR 
*6>fc»*b< ttl/l 0 0£ilTi:**©^a*UV\ 5£(5 2)T*b = l/l 

0 £ Lfc^<^^/&Lfcm#$|i£Ji<Z>i/— >^ps_ctI<DTP£ps_ctl_min10 

b = 1/1 0 0 t LfcBttf) p s_ctl <£>TP& ps_ctl_min100 t s ^*5 0 

P s_ctl * L < p s_ctl_min10 ^_h, HfcjJ * Kttp 
15 s_ctl_min100 W_h^i-S„ 

( 2 a y^;*i|>I^fS-Cff 5 — 

5«iSfEI(m)fc— o£ «9 % ^T^$tL^> 0 

V_on(m) = V_const ^(5 4) 

1 (m)=l_const ^(5 5) 

25 (fcfcU V_const te— fe<DmWiW£$: , I_const tiWJEiftS V_const ©B#{c®^ 



WO 2005/039247 PCT/JP2004/015555 

17 



5£(5 3), ^(5 4), ^(5 5)±^ ft^»6>*b5. 
b =(V_const-V_off)/(l_const • p s_ctl - a) S(5 6) 

ps_ctl=(V_const-V_off)/(b • a • l_const) ^(5 7) 
5 5t(5 7)H1*5VN-C, b = 1/1 0, ftS^biiS. 
ps_ctl10= 1 0 • (V_const-V_off)x / (l_const - a) S;(5 8) 
ps_ctl100= 1 0 0- (V_const-V_off)/(l_const - a) ^(59) 
£ tub 3; J: «9 % p s_ctl_min10 x p s_ctl_min100 &3fc#>5 r. t &T*% Z> 0 

( 2 b )^/v^S«*w-efr 5 — 

t (m)= t _const S;(6 0) 

(fcf-u t_constta— fe<Dmwitifm&^~$'o ) 

15 ps_ctl=(V_const-V_off)/(b • a • I (n)) ^(6 1) 

5£(6 1)«^(6 0)\££ t)#te^b«ra»t*V\ ^TtftEL Sfry-tt^V;*— K© 

o£ Y) s ntfsh£\,mt\ Von(n)^ I (n)<Dmn±% < 55 n 

20 o*»? btfSJfcfc^fcSfl)^ n*f*/jN, n=l©B#T\ ^©B#, b = l/10, 
1/100^ LT, ^5«dS#e>*i5 0 

p s_ctl10= 1 0 • (V_on( 1 )-V_off)^( I ( 1 ) • a ) 5£( 6 2 ) 
p s_ctl100= 1 0 0- (V_on( 1 )-V_off)/( I ( 1 ) • a ) 5£( 6 3 ) 
Z.tit>i££ *Q s ps^tLminlO, p s_ctl_min100 £:3fc&>3 r <b 5 0 
25 fpTtt©«fe(D^^ N «^*!^©S^s^:#-rr5i:^0D^i(j 

«JBE#*< * t) . **«H*#WfcL-C L£ 5 ©T% #|B¥ 10-92584 id 



WO 2005/039247 



18 



PCT/JP2004/015555 



*>Sii!K «WP«3S»0'>— httttfi^ 1 0 16 Q/-DJ:«9, 0£L<tel O 15 

{ll*Mftt«fctt0!l} 

lil(ig)©^ — 

Y hAZ 6 l l 2£ I TOfflUiK:^^ — roSi 

13 0pm)ffecf; o *fc, I T O >-<D^$P^*5tt5ft $ U4 4 6 . 8 
( 2 )^H4tfiiiI©^ 



WO 2005/039247 



19 



PCT/JP2004/015555 



m2 







(«/□) 


(°C) 


(min) 


A 


200 


15 


8.0E+09 


B 


30 


5.4E+09 


C 


60 


4.0E+08 


D 


240 


1.2E+11 



wmvtiTtfv T-y ygtov\t, v-— h^fet^rH^b^MC P-HT 2 
6 0£J;«9$J5£Lfc: o ^J^^t^ 2 ^-T. 

( 3 K&cD^raatgs. n 2 m^(i^a)©^ — 

5 nm, A 1 q 3£6 Onm, ^ &fflV^c^3tjfe&;L,fc *^(C?f^bfc 0 

Hf-^^LT, Al -Li^MlOOnm, i^M 2 5 0 pm, 

14 0Mm > (t°y^3 9 Opm)©^ h7^^1 2 0*T»fc5f ^v^^^ffl 

— hfemzi x i o 15 a/nu±b3%x.hfrz> 0 

(4)£hifc 

( 5 )wmmvi<owKEkxmm — 



WO 2005/039247 



20 



PCT/JP2004/015555 



<Z»»g L_(K-1)*s % i o 0 c d/m 2 t/jiSJ:5fcW«iIlIKSrWSEbfco 
®^(^oV^T. l»ffiJJ:TOPi-S«JBE V_on(K-1)til 0. 5 V, *-7&1&<D1B,m 
^pp^p-f-smjE V_off ta 3 . 5 V, *>'ttt8-^3H^F©|!ltSfl|K:s6^5«BEf4 0 
V(GND)t*fcofc 0 RSPRnft K £2 5 6, 6 4, 1 6, 2£UPgfi£y~T 



3A 



mm 








1EJ± 


K 


Voff 


Von 


Von(K-1) 


V const 








(V) 


(V) 


(V) 


(v) ! 


256 






3.50 




10.50 




256 






3.50 




10.50 




256 






3.50 






10.50 | 


256 






3.50 


4.50 






64 




/^uxips 


3.50 




10.50 




64 






3.50 




10.50 




64 






3.50 






i 10.50 


64 






3.50 


5.10 






16 






3.50 




10.50 




16 






3.50 




10.50 




16 






3.50 






10.50 


16 






3.50 


6.20 






4 






3.50 




10.50 




4 






3.50 




10.50 




4 






3.50 






10.50 


4 






3.50 


8.30 







m3B 



WO 2005/039247 



21 



PCT/JP2004/015555 



K 








LCD 
(A) 


LCK-1) 
(A) 


Lconst 
(A) 


256 




/ < 1 I ^ "7 rh s 


— 


- 


7.40E-05 


256 
^ w \j 




2.90E-07 


7.40E-05 


- 


256 




/ ^ Jl > "7 rfis 


7.40E-05 


- 


- 


256 




2.90E-07 




- 


64 




y ^ II "7 iha 
/ ^/Uy\^EB 


! — 


- 


7.40E-05 


64 




1.17E-06 


7.40E-05 


! - 


64 


jemE 




7.40E-05 


- 


- 


64 




1.17E-06 




- 


16 










7.40E-05 


16 




4.93E-06 


7.40E-05 




! 16 






7.40E-05 






I 16 




4.93E-06 






4 










7.40E-05 


4 




2.47E-05 


7.40E-05 




4 


5E®E 




7.40E-05 






4 




2.47E-05 







f 3C 



1 mm 

K 






MStaOTJK 


P s_ctl min 
(«/□) 


ps_ctl10 
(Q/D) 


ps_ctl100 
(Q/D) 


256 






2.3£+1 1 






256 


mm 


2.3E+1 1 






256 


JEMS. 






8.9E+09 


8.9E+10 


256 


Site 




3.2E+1 1 


3.2E+12 f 


64 






5.6E+10 






64 




5.6E+10 






64 








8.9E+09 


8.9E+10 


64 






1.3E+11 


1.3E+12 ! 


1 16 






! 1.3E+10 






16 




1.3E+10 






16 








8.9E+09 


8.9E+10 


16 


ffta 




5.1E+10 


5.1E+11 


4 ! 






2.7E+09 






4 




2.7E+09 






4 








8.9E+09 


8.9E+10 


4 


Slips 




1.8E+10 


1.8E+11 ! 



WO 2005/039247 



PCT/JP2004/015555 



X s a =D/2M= 0 . 0 10mm/2 -4 6. 8mm=^l. 07X10" 4 ^ 

TPs it) h±^^^^K ^mm^mmmtM , ^^v^awj^^s. 

10 tP«Lfe»fi:Ii*ttl!:J:D, Mi, Jt«^J©MtuHi«^i-Sd^SU, 
bfc 0 



*4 



Ml 

K 








A 


B 


c 


D 


I 256 






X 


X 


X 


X 


I 256 




X 


X 


X 


X 


I 256 


mns. 




X 


X 


X 


o 


I 256 




X 


X 


X 


X 


64 






X 


X 


X 


o 


I 64 




X 


X 


X 


o 


64 


^ms. 




X 


X 


X 


o 


I 64 


M 


X 


X 


X 


X 


i 16 






X 


X 


X 


o 


16 




X 


X 


X 


O 


16 


tlE 




X 


X 


X 


O i 


! 16 




X 


X 


X 


O 


! 4 






o 


o 


X 


O 


4 




o 


o 


X 


O 


I 4 






X 


X 


X 


O 


4 


Si'tffl 


X 


X 


X 


O 



15 tfsasiLfcjSH^srs femmmwii^ nti7^^3 7^^ttM(*^ 



WO 2005/039247 PCT/JP2004/015555 

23 

10 mmtftktfzfro-tiLo 

±ib*(2), ^(9)^.^(2 o)\^\^t£m&-rzm%m<D*c*iyy 



WO 2005/039247 PCT/JP2004/015555 

24 

R_gap £fJ-Jft-r3i&^&5<D-C\ ^iSc a tt-tftfcjeMfctaS CX$:fc£tlZ> 0 
5 ( 1 )mfflr? hi)* 7/-?^/K7)i^ 

R_gap= P s_ctl • D/ 2 M S;(7 3) 

15 V&.(D&0\Z.t£Z> o 

a=D/2M 5£(7 4) 
(2)T^^^^ h V ? xs**;V<D%& 

aE U Miff F E T(FieId Effect Transistor^ tJ^ l^f ^tj: if h 

20 ^5TFT(ThinFilmTransistor)le]S§^ttbti/6o £ oT, El 9 \z.yfrt X 5 Ki % 
^ftgR£>^«ffi 1 2 D f«^_h(C=¥^ y ZffttMUG F <£r^ brUc^fe kfr 
3©-C\ R_gap #J;tfcf^£ t-^»0-32<DS£ £ Lx, Ly t U** 
miHHSNE&Dx, Dyittitf, 2k*oJ:5fc5S©$jx5. 
R_gap=pS_ctl/ [2 • {(Mx/Dy)+(My/Dx)}] ^(7 5) 



WO 2005/039247 



PCT/JP2004/015555 



a=D/[2-{(Mx/Dy)+(My/Dx)}] S(7 6) 

5£1R ±fc ^> y ^mUG F £^ LTlEg $*i5©tf, t^yb 

R_gap jcfcS R_gap «\ 2fc5fc®«fc 5 K3fi£l£*bS. ^Rtett, n**IS<0|t 

10 — - — = lim M - S6g ±± 
R_ gap «-»» ps _ctl»n^ Di 

5£(7 7) 

15 I^lixn^if^- 
« n m Di 

5£(7 8) 

±mmmmx^ v ^mut t h^^mmm^mmi^ vt-v 
2(mm)±fcs mx-t£. m^^mvmmmtvxiE^MSkms 2r, 3 2g> 



WO 2005/039247 



PCT/JP2004/015555 



3 2Bwn^ M*.t£, mm^RGB(D^ytm^MvxjEim^m<D 

KW;0SA&&* mfttt, ^^5 0nm, 7 0nm, 100 

5 SlV^cffllff, 2 0nm, 5 0 n m&G B^mm^tl^tl^ir^. mftft 
&Gi£ttJ&1rZ&y£mmzjEimmmtfW*2 O nm, W^^B{C«5 0 n 
mfd^J^-f-So RGBH3tW^*Itt5 0nm©ij|i/j;5J;5 

10 ;fr^3fcJf32R N 33G, 3 3BI:MU *iI-T6m^-$i3IJI 2 3«l 
^$1^11/1 #J:tfc£&«^b&3fg2«^(|^|l)l 4^^TOS± 

15 {&<&6o 



WO 2005/039247 



27 



PCT/JP2004/015555 



1 . &n i &T>*m 2 *5%mtttfK:tftflB£ i xvi 2 m^nmm\z.mw 

2. BulB=¥>y7°^g|J©^--h^ps_ctl_min^ N ^ 
ps_ctl_min^(V_on— V_off)/( j • I • a) 

(fcfcU ps_ctl_min YWvip s_ctl cDTIS^ V_on te^^ti^tt 

wmmmrn*. v_otf f»^5MfE^$g^i^ ha^uj'ty^gfot 

7^{C*5^^BfflB||l^m2^m^W«H^, jteO. 0 

3. ttfia^>^7°^^(7)S/— b^ps_ctl_min^ N ^ 
ps_ctl_min^(V_on(K-1)-V_off) • (K-1)y(l_const • a) 

(fcf-U ps_ctl_min f*v— h^^ps_ctl tf>TR5£r. K te^-r<5|5gS^££: N 
V_on(m)«^-V^(c*3tt5Ptiim(m^ 1 <£^fr)©B#, Stmo&V^fB^ 
;nv* bn/P^^5/-lrV^^^tfr|BmiS^2^mara«JE^, Voff 



WO 2005/039247 



28 



PCT/JP2004/015555 



1 RXfim2m*kmMfflnjE&, Lconst tt-Jfrlii<B«bflKffc*\ a ttflfrfB^ y 

4. t&fS^-Yy^^SlfP^^- h^ps_ctl_min jo*. 5£ N 
ps_ctl_min^(V_on(K-1)-V_off) • (K-1)/(a • I (K-1)) 

(fcfcU ps_ctl_min KtV— hSfeips_ctl <£>TP££% K «^^i-5PSBI8feSr % 

2*S%«SIW«ffiSr, I(m)ttPgfHmH:*3rtSttrlB^rt8S^U^ fn^^yt 

5. iWB^y^%ttt«|J©V— h«tftps_eB10 3ftS % 
p s__ctl10^ 1 0 • (V_const-V_off)/( I (m) • a ) 

(fcfcU ps_ctl10 fi J^inlp s_ctl ©TK£\ V_const tt— ^©WSfcMjBE 

Sr> v_off tt^-rstufs^ra^^^ b*j]'$*v±i<'xm3-<o*-7Vtmc3a 

l-fZWimm 1 STJ?H 2^m^ra«JEE%, I (m)tepgfim(m^ 1 ©fiEg:)K::j3fr 

6. HulB=¥-r S>:/^»lFB<Dv— hjgtfips_ctl10as, 
p s_ctl10^ 1 0 • (V_on( 1 )-V_off)/( 1(1)- a ) 

(fcfcU ps_ctl10 fif— hj£^ps_ctl <£>TP.S£> V(m)tt»SimKl*5tt5S<r 
IB^a^l^^ hn/v*^s/-fe^5(|^.oK«i«JEESr % V_off B&fE^ 



WO 2005/039247 



29 



PCT/JP2004/015555 



WO 2005/039247 



PCT/JP2004/015555 



1/5 






WO 2005/039247 



PCT/JP2004/015555 

2/5 





WO 2005/039247 PCT/JP2004/015555 

3/5 



FIG. 6A 




m m 



FIG. 6B 




fit m 



FIG. 7A 



FIG. 7B 



m 





m m 



m m 



WO 2005/039247 



PCT/JP2004/015555 



4/5 




FIG. 9 





12D 



WO 2005/039247 PCT/JP2004/015555 

5/5 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/015555 



CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H05B33/14, H05B33/22 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED " 
Minimum documentation searched (classification system followed by classification symbols) 
Int . CI 7 H05B33/00-33/28 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 

Kbkai Jitsuyo Shinan Koho 1971-2005 Toro)cu Jitsuyo Shinan Koho 1994-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2003-45665 A (TDK Corp.), 
14 February, 2003 (14.02.03), 
Full text; all drawings 
(Family: none) 



Relevant to claim No. 



1-6 



Further documents are listed in the continuation of Box C. 
Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



See patent family annex. 



V 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
25 February, . 2005 (25 . 02 . 05) 


Date of mailing of the international search report 
15 March, 2005 (15.03.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 
Form PCT/ISA/2J0 fseennH ch»»A onn/n 


Authorized officer 
Telephone No. 



mtttm&-% PCT/JP2004/01 5 555 



a. &wv>m-tz>'frm<D$rm. (bbs 


®wr&m (ipc)) 


Int. CI' H05B33/14.H05B33/22 








IS (i PC) ) 


Int. CI 7 H05B33/00-33/28 





B^HSfflfcr^Sl 1 922-1 9 96# 

B#B^B83?ffl£rJ&£*S 1 971-2005? 

B*SSSffl&r^g$M*#a 1996-200 5? 

B#HS@£lffl£r^$8 1 994-200 5? 



mnm&X'&m i^c®^- *<n&m, m&\z.&m i^itmm 



c. 



X 



JP 2003-45665 A 



(TV — ^*-f — ^#c5£^fc) 2003. 02. 14 



mm-tz 



1-6 



r&j [^— i<77 s y —xm 



2 5. 0 2. 2 0 0 5 



mmmv&ftRxfi&xitc 

B*m®WlT (ISA/JP) 
100-8915 
jfcg^ttEB I=T S 4 # 3 * 



0 



15. 3. 2005 



^F*9 JEW 



03-3581-1101 



2 V 



3 2 0 8 



3 .2 7 1 



8aPCT/lSA/2 10 (&2-S-S?) (20O4¥l|) 



